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Abstract: Fuzzy set was initialized by Zadeh via membership function in 1965, and was well developed and
applied in a wide variety of real problems. In order to
measure a fuzzy event, Zadeh proposed the concept of
possibility measure in 1978. Although possibility measure has been widely used, it has no self-duality property. However, a self-dual measure is absolutely needed
in both theory and practice. In order to define a self-dual
measure, Liu and Liu presented the concept of credibility
measure in 2002. Credibility theory is a branch of mathematics that studies the behavior of fuzzy phenomena.
An axiomatic foundation of credibility theory was given
by Liu in 2004. In fact, the whole credibility theory was
derived from the following five axioms:
Axiom 1. Cr{Θ} = 1.
Axiom 2. Cr{A} ≤ Cr{B} whenever A ⊂ B.
Axiom 3. Cr is self-dual, i.e., Cr{A} + Cr{Ac } = 1 for
any A ∈ P(Θ).
Axiom 4. Cr {∪i Ai } ∧ 0.5 = supi Cr{Ai } for any {Ai }
with Cr{Ai } ≤ 0.5.
Axiom 5. Let Θk be nonempty sets on which Crk satisfy
the first four axioms, k = 1, 2, · · · , n, respectively, and
Θ = Θ1 × Θ2 × · · · × Θn . Then

sup
min Crk {θk },


 (θ1 ,θ2 ··· ,θn )∈A 1≤k≤n





if
sup
min Crk {θk } < 0.5



(θ1 ,θ2 ,··· ,θn )∈A 1≤k≤n
Cr{A} =


1−
sup
min Crk {θk },



(θ1 ,θ2 ,··· ,θn )∈Ac 1≤k≤n





if
sup
min Crk {θk } ≥ 0.5

1≤k≤n
(θ1 ,θ2 ,··· ,θn )∈A

for each A ∈ P(Θ). In that case we write Cr = Cr1 ∧
Cr2 ∧ · · · ∧ Crn .
Let Θ be a nonempty set, P(Θ) the power set of Θ.
The set function Cr is called a credibility measure if it
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satisfies the first four axioms. The triplet (Θ, P(Θ), Cr)
is called a credibility space.
A fuzzy variable is defined as a function from a credibility space (Θ, P(Θ), Cr) to the set of real numbers.
Then its membership function is derived from the credibility measure by
µ(x) = (2Cr{ξ = x}) ∧ 1,

x ∈ <.

Conversely, let ξ be a fuzzy variable with membership
function µ. Then for any set B of real numbers, we have


1
sup µ(x) + 1 − sup µ(x) .
Cr{ξ ∈ B} =
2 x∈B
x∈B c
The expected value of ξ is defined by
Z +∞
Z 0
E[ξ] =
Cr{ξ ≥ r}dr −
Cr{ξ ≤ r}dr
0

−∞

provided that at least one of the two integrals is finite.
This talk will introduce the concepts of credibility measure, credibility distribution, expected value,
variance, entropy, characteristic function, convergence
almost surely, convergence in credibility, convergence
in mean, convergence in distribution, and show the
credibility subadditivity theorem, credibility extension
theorem, credibility semicontinuity law, sufficient and
necessary condition for credibility distribution, linearity of expected value operator, inversion formula.
The interested reader may download the book from
http://orsc.edu.cn/∼liu.
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